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1020010017299 #^ ^7}: 2001/12/14 

^ # ^ °1 # ^^U, ^ol^A>o]c , ^ 

# -B-71 -g-^ S^r ^ ^-§-<^^.S. 3.^f>}JL, o^;*] ^ ^2: 
% v ^sl ol^> <£^.o_ x^^i ^ *H^^>°1^, 3" 

3 IM^ a^^el f^l 3^ ^ 

* Aj-o]^ SAjol, m-gr! Ji^-ofl^ -f^>7il q-^Cf. Stb, Aj. 7 l oj:^ 

5E. 1 
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1020010017299 #^ 2001/12/14 

e|# ol^]- ^^l-g- <#rx zlo^ ^12: {POSITIVE ELECTRODE FOR LITHIUM 

SECONDARY BATTERY AND METHOD OF PREPARING SAME} 

£ l£r * til HI wj-^ °c^^ ^ u o V ^ ^f£. 
^1 nJ-S- ^H3-§: M-^\E nefl = . 

£ 2fe ^- ^-^2] ^A]ofl ^ tilm^ w o v^ o. S ^2-^ O^O} A>o]^ ^ig 
M-^\fl neflS. 

<3> ol-g- ^•°>] 

^ ^Ml^Tll^ -g-^ ^(capability), ^ ^ a>°1# ^ s.^o] -f^ 

°l*h 31*1-8- 9? ^ ^12 3<=>m. 

< 5 > 71 #] 

<6> E)# ol^> 7}<*3 O.S el# ^ 7 >^*> 
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1020010017299 %^ 2001/12/14 

*f|2*M, <>l£r°l 3? ^-°IH ^d/i^* 

<7> o]e^ ol^> ^l^r ^5 w o v # #^7} 3.7V, ^ 4Vcfl^ 3C°1 

5^- <^oH^r ^tfl-§. ^E^- ^- r Ei, ?»3_Tj ^o\] ^JEJiL 3 -§-B)Jl <& 

3*1^ Ajcflo] Al^-ofl Sfl^Hr 

^-g-^S" ^-f ^lH5fo]E (dendrite)^ <atb #§HI £]*ti ^ ^ 

all- ^ tflAl «}^^ fti SE^r ^ ^ Ej-^Tfl #^ 

S cfl^SH 7>Jl 5|e<H]^ ^4l7jl #^ -g-^# #7H7l7l 

^ iL^^- ^ 7f5foj S^S] ZL^olE(BOC)^- *H^1-ZL & 



LiCo0 2 , LiMn 2 0 4 , LiNi0 2 , LiNii- x Co x 0 2 (0<x<l) , LiMn0 2 -f-^ ^ 
^VsJ-l-l-ol <£^£1ji oicf. ^-7) ^ LiMn 2 0 4 , LiMn0 2 ^ Mn^l 

°1 SZfe #^^]7l^ -g-^o] c^^^- 7>^1 JL SZcf. LiNi0 2 fe 

^ 7K> &<>1 7H> ^ -g-^sj 3*1 S^o. q. 

t^JL 0^0.14 ^^>7l7> o^£- <^-g- 913. 9X^. LiCo0 2 ^r ^71 £ 

^ zl^jl iic.)^ , ^7fl SonyA> 

95% oltf-g- 
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1020010017299 #^ Qx}: 2001/12/14 

Sa^. ^^14 LiCo0 2 ^ 7>zH b}^ r£$o] <&o] t o]e]t!: LiCo0 2 » tfl*HwKii*> 

<io> oje^ <#^- i^floi LiCo0 2 ^ 7fl^d ^ <5>u|-^. pI^- 5,292,601 JL 

°11 Li x M0 2 (M£- Co, Ni ^ Mn ^ ^H-^ «>i+^ ^olJL, x^b 0.5 ifl*l 1°J)7> 
7l#£M ^cf. jj)^ ^ *f| 5,705,291 JLoflb iL€- 3-*HH, 2-&4k, Elf- 

e]^. tq^-A>oi = ( ^^?flo]jE ojs.^ ^^-i-^ 3L^-*Hr 

E^^ioi^c oiE^eflo]^ s^-H-Oithiuated intercalation compound )-§- 

JL , Oil- 400 °C ^1 ^ ^£3. iS-SSH El El oflo] El = °jE^5flol^ 3^1" 

<11> ZLEiM- o^*] -g-^ ^ g 4°lt ^ <9^ 

[^o] O^H*} ^ 71 #^ ^1] 
<12> «V^^ ^V-^V S^-fr «B^*>7l ^HL^, ^3£r -8- 

<13> M. M^o] Cf^ ^-g- E)# o]^> *}x]-g- XI 2: 
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1020010017299 #^ 2001/12/14 

, ^ ^olc^^^^olje ^ ojs-o] 3L^-*Hf S^^el 5. 

<15> SE*V i^Rr %#*J 3-ff ^3*ti 

ofl S^S>Jl; ^71 #ff- ^3*H» ^ -B-71 SE^r ^ t-§-t— S 

<16> O^} £ g-Tg O. ^ ^Tg*Vcf. 

<i7> -g-^ ipj, ^ ^ 4°lt ^ ^HH o] 

4 3*1-8- °l-8-«H *fl^r *r *fis «o^^l 53 
°14. 

a^#* 3fr- ^33H 3^ ^3*fl s^l M-H 

^ SiO.nl, ^-1*1 ^Jl^ £4- #71 ^ *>7l 5}-^ 1 ifl 

4 9S^-B| ^Hjs)^ £)# 3^#* J£^4. 

<19> 1] 
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<20> 



<21> 



<22> 



<24> 



<25> 



<26> 



<27> 



<28> 



<29> 



<30> 



<31> 



<32> 



<34> 



<36> 



Li x Mni- y M' y A2 
[3?-*H 2] 
Li x Mni- y M' y 02- z A z 



<23> [s)-^ 3] 



Li x Mn 2 C>4- z A z 

mn±\ 4] 
Li x Mn2- y M' y A4 

5] 

Li x Mi- y M' y A2 

mnM 6] 

Li x M0 2 - z A z 

W*t*\ 7] 
LixNix-yCo^-zAz 



<33> 8] 



Li x Nii- y - z CoyM' z Atf 



<35> [s^M 9] 



Li x Nii- y - z Mn y M' z Atf 



<37> (^-7] <^HH, 0.95 <x <1.1, 0 <y <0.5, 0 <z <0.5, 0 < 

a<2o]jL, Ni Co^l^l, M'^r Al , Ni , Co, Cr, Fe, Mg, Sr, V, Sc, Y, 
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1020010017299 #^ H*}: 2001/12/14 

La,, Ce, Pr, Nd, Pm, Sm, Eu, Gd, Tb, Dy, Ho, Er, Tm, Yb, Lu, Ac, Th, Pa, U, 

Np, Pu, Am, Cm, Bk, Cf, Es, Fm, Md, No, ^ LrS. <>l-¥-<H*L 5<HM 

M- Q±.°]3L, M'£- Al, Cr, Mn, Fe, Mg, Sr, V, Sc, Y, La, Ce, Pr, Nd, 

Pm, Sm, Eu, Gd, Tb, Dy, Ho, Er, Tm, Yb, Lu, Ac, Th, Pa, U, Np, Pu, Am, Cm, 

Bk, Cf, Es, Fm, Md, No, ^ LrS. o]^o]^\ ^a\)X] ^6} 5}^ *>M" 

^, A^ 0, F, S g P5L o^o^ ^o\}*\ ^io]cf.) 

<38> <#^r Si^^-Br -8-**H $7r*H ^llS^Cr. 

^■71 -g-nflS.^ <#rx ^lS^tl A}-g-£]^ o]xz^ A} 

i^s)^- -g-*fl £ ^ ^ofl ^t^l ^-S-tr 

3*1* 7M^1 5i*iM -g-°l*K£-i=- 

°H, #7} S^#o] 5Li£]^ ^ ^^1^ 

# ^-tf^M (binder)* 3* ^7}^ ^5L &th ^^5= 

^7M^ ^ ^ oHtr ^51 ^ &_0 

<39> ^-71 ^*l*llS£r ^1^1^- ^ 9lSL^\ , aV^- 

6Q ^M*r*l ^ ^^51 o]u]^ A}~g-§ ^ 5U^, ZL cflS^ 
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1020010017299 Q*}: 2001/12/14 

CVDCChemical Vapor Deposition)^ 91°-^, 
^ £^*Rr y o^°l^, #-fr ^ (chamber)^- ^ 

«■ 3.^ -g-°JMl 8AR> olxfls. ^^Kr ^o], ^#*1H ^f- %^<a 

°1 «a°H-7H tMI, M>^^>7fl^ 1 ifl*l lOOnm^l S^^&l #-§- 

^ t= ^r^W. ^-71 a^e) lnm ^1^1^, 5.^*1 bH 

JL2|-7> nl u] ^ ; ^v\}7\ lOOnm* ^^r 1 ^, a^^sl ^y?\}7\ M^f ¥ 

^-1 Li+ o]^ol hV^s^I °£t}. 

<41> ^-71 ^ -8-71 5E£r ^-g-ojjdl^ -8-71 -g-ofl # 

°fl -8-^flSl^ 3£r <H*I^ ^SL A\%^r ^ &Si.v\ , =L tfli^o] ofls., Mg, Al , 
Co, K, Na, Ca, Si, Ti , V, Sn, Ge, Ga, B, As SEtt 1x% ^\%% *r °AA . 

<42> ^71 ^ -8-71 -g-<S» it^r ^4? ^-g-^^ ^7] ^ SEfe S^?Rr 

°]-g-*H *fl2:=M, ^-g-s]^- -§-°Hl ^ °lts] -g-«fi£7> 4^°s a> 

^ -f-^^1 Xli]^ 7>^^. o] 5 c]^. 7H1^1 -8-71 -g- 
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1020010017299 #^ U*}: 2001/12/14 

<43> #7l -g-^ # ^ -fr7l -g-^ a] A>^- 7 >^t!: -fM -g-^fls.^ 

*, HLfe ^ <£iiM:, «jAb, tSS.if, EflE^olc 

5.^, <*fl3|= f #3.BK|i=, <>H|€°1 olcf. Aj-71 ^ -H-71 -g-*» # 

^H^- -g-^ol ^ofl ^^Hl A>-g-^ ^ olcf. o]&|^. ^ oJt^ah 
= -g-^, Si ^A>o]H &<*\2] *\)S.±r Al^^- EflM5^ofl^^.3^Sl?H^E 

-g-^^1 91^. S*h Ji^-i- Itsfe -g-<2*iL5^r B 2 0 3 JE^r H3BO3I- -8-7l 

-g-^fl -g-sfi^r A}-g-i£ ^£ £U, B2O3I- -R-71 -g-nfl se^ #ofl -g- 

W ^>1« HB(0H) 2 * -8-71 -g-nfl HL^=r #°fl -g-*flSH *}-g-^ 

<44> Aj-7l -g-*» ^ ^ ^-g-^ ^flSAl Aj-g-^ ^ o}^ ^ 
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1020010017299 #<=3 H*}: 2001/12/14 

< 45 > =4? -B-71 -g-o_n ^ =.4=. ^-g-<* ^ 7 }e^ ^ <|H3-a>o] *= , 

^##S**£| o. 7] _g_ofl ^6Wofl t^^H w>^^)^>7fl^ 

0.1 ifl*l 50 33- H>^^>7llfe 1 20 f^]4. 

^A>ol= , ^£ 7 > 0.1 ^%J5H4 

-fM -g-<*j SL^ ^ ^^0-5- ^"71 iS^tsKr 147} 143-14 

*1 &<L^, #7] ^4? <£^}o)EL, SE^r ^ ^5E7> 50 

^^%# 2,4*>^ S^^B] ^3 ¥^7]- 3^- ^f-*)-^ ^4. 

<46> oi^^, <go^^i 3 = 33*11-1- 32*M ell- °1*> 3*1-8- afla^ 

. -*7l 32 4 V "8r ifl*l 200t:ofl^ 1 vfl^l 20*1 3 ^A]^ % 0} v\ 

^*I*M4. ^2: ^§-g: ^-Sr^-3 ^ ^r^H 32 *1 

3°1 H^r ^Efl ^ 8>Z1, 200 °C1- i^^Rr 7J -O-ofl^ B-aJSHr -g- 

# s}o] cS.A|-ol t= 7 |. o^l ^] ^On S «> ^X4. ££*h 3S A] 

30I 1A]3- 3^ ^-fofl^ Qf>}^ K^M^^o] ^Ajs)^ #i=. g-^l^o] ojzi, 
20^13* ^4*>^ S^^3#°l H-r- Li+3 o]^ol 

*1 ^l^l olcf. 

<47> Aj- 7 ) £3. ^ofl 43. ^-71 3 it 33*11 £^1 <g)^ <£^" 

ofl 5£^r -fM -g-ofl ^ ^-g-^^r 327} ^ 

5H=M°1H, ^ ^Al§H^AMH., ^^}9}^}o)^ BLlr ^ «H 

S^^S] #ol ^^^4. olrrfl 3^ ^3 ^^o]] 44 ^ 4°1 = ^H= , 
^-Al 401 = ^1-01 = , ^ ^-A]7>tivl]olE t£i=. ^-4f *}o]]E.^X\7}^}o}]= 

28-12 



1020010017299 #^ ^a}: 2001/12/14 

^ ^711 *H ^ y o v ^ ^£(C-rate) <£sHl 4^ fe£r ^H3^ -f*-*l*Rr 

-f . 14 4°lt ^ ^4 ^ y o^d ^M34 « 0 v^ ^ 7j-5j. 

°1 4^M- ^^(power) ^tf-i: 7ltfl^t|.. 
<49> ##*b iHI^r #2fl ^*cH "fM -g-^ HL^r 

^ ^-g-o_W o_ S 3^*Hr ^ ^ ^7}*}^ ^o]B.S., %^*\°]JL 

*>7ll ^3 3*1* tfl^ ^ 

<so> ^ls€ °1*> 31*1-8- °<^£- *l-?r 33*11, °1 3fh 3 

3*11 X^l «M # ^ ol ^ ^SHl *8>8€ ^ *W 

JEL-HH-H^ ^ ^-Al^ol^AVol^., ^ ^-Al^LilolM, ^ Z}o]^A}?} 
IvllolH t£^. oj^o^ ^#-g- 3L^Kr S^^el #4- i^-*lr4. #7l 
3 ^lfe- 1 tfl*l 100iim7> w>^-a)§>^ ( -y-71 S^e) ^7} lnm n] 

^ 0 1^, 5.^*1 eW ^ Jl4-7> d]c|s>t^ ( ^17} 100nm-§- ^^V^, S^s) 
^2] ^-v\)7\ s?v\sj\ Li + ol^ol «>^^1 

<51> ^oflA-^ AV-g-^ ^-71 Sj-flH] 1 tfl^l go] #<83 O.3. ^"f-^ 

3**H4 1 ^1 9^1 elf- s^^## A>-g.^ ^ £ o^ji, s.^ « o v^ o. 
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1020010017299 #^ <£x\: 2001/12/14 

<52> # 7 1 f%n*\ 1 vH^) 9^ 5^#^§- ^*}7] $1*fH, ^ ^ 

ZL CJl&^o] *\}3- Slf- i^ojEEflolE ; ell- Efl ol E tr^ ^ - ^o] jc^o] 

^* ^>-g-«" ^ 5*4. #7l ^^Sfe ##<3, i^S<*, 4*j<* Hi^r 

^>-g-* ^ 91^. #71 oHlEflolE t£^ d^- 

olsefloiE t£±- ^^oim^. A>.g-^- ^ ^AdI , 

Ol=^-A>Ol= , q-OlSeflolM ^jg O^HE^- A>-g-^- ^ oicf. # 

7} u|2fl M 5 ^^ ^#<3* ^^-S 3*1*1^ *fl2^ Af-g- 

1-^, HL^r <?1<3* ^1 ^^z] ^ £ oiuf. #7l l-i<^^S^ 

#^5l-olH. S.^ Si* #^51-01=71- A>-g-^ ^ 5U-°^, #71 % # 
?i ^i|-ol= elf- Ajsl-olm- A>-g-lJ- ^ oljl, AV 7 1 o]«o^ H3PO4I- 

^ #71 iS^S^, ^€ l^S, ^ 

tl^^l #71 ^%o\] tr^^r 3^ 
<53> ^1* #b}-h. ZL5l-<yDl ^(mortar grinder mixing)* 

^>-§-^ ^ $a^, °H, Bl#^ ^ ^"#^51 #^1^71 oil^-g-, pfl 

fM", #, ^ 3^tr -§-^# ^7>*fjl -§-nfl7> 7\$\ <&o]zj afl^xl 

(solvent-free) #4=. ZLef-^lcl ^^(mortar grinder mixing)# ^^l^r^ ^°1 
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1020010017299 #^ 2001/12/14 

<54> 400 vfl^l 600 M -SrS^l^l § 

(semi-crystalline) 3**^ 1 ifl*l 9^ #^-afl £-^-g- *)]2:t!:i=r . 

^r£7> 400°CiL^ ^"A^ e]^-^4 ^-#<*<^ aV-g-o] ^rcf^ -g- 

HLH> <i^B}^ ^12:^ £^*D ^, ££^ I^S] 

43 ^Ml £^ ^711- l-S.°J(blOWing)^^ ^"71 ^^^1 ^ofl^ 7fl 

^(remixing)*! ^ ^^Wl ^r^l^ ^ £ 

<55> ^ol^l § ^^l^I 700 xfl*l 900°C^ £r515. ^ 10 vflxl 15A] 

# 2*> <g^&l*}-4. 2*} <1^5l ^r£7> 700°C^.cf 
^^£]7l <^B^ ^-^l^o] ojcf. ^-71 I^B] £i£ ^7] 

(blowing)^ S^SHH 1 5°C/^-^ 4f^S. -g^SH ^1*}^, ^t" 

1*13 ^5L°\)^ ^oj -frx]^ ^ 7f<2 ^SHr ^^.S ^o^t}. 

<56> ^o^, af)^ 1 xJi\x\ go| sJ-^S. ^<*IM ^^Tr 5f 

S-^-fr ^<HH ^^(remixing)^ ^-g- ^<H*>7fi £-3La| 

<57> o)is} w}^^. ^a1<^1 ^ tilJE^l- 7l7fltrc}. 3L&|t4 ^>7lt!: ^ 

<58> (^A}C^1 1) 

<59> LiCo0 2 ^-^AE^fl/wKl^-i- 94/3/3^ ^^=t3lS ^%=tr ^, 

N-nfl^ 3x11- e^s. ^nfl^ oj:^. £33* ^ll^>^cf. o] £33* 
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1020010017299 #^ ^7}: 2001/12/14 

<60> ^o]^\ 0.1% Al-ol4lHS.^-A>o]= ofl^ -g-oflofl ^^l^^Cf 

7> ^, 50 1 J2.£-^H 10-^m ^ 32:*}^ 3# ^ 

*>S^". #7] 0.1% Al-°l4l = S^W= o))^ -g-^, Al"°l4i = 3.^> 0 lS. 

«-^r o.i <^m# 99.9 ttwi -8-«h*h ^i^«>^4. 

<6i> *fl S ^ °<R-3h Bj# #4=^ cfl^-o.s A}-g-*}a} Ar^-S. ^tKAr-purged) 

iflofl^ 3 ol #7]^ oltrfl, ^sfl^o.^.^ 1M LiPF 6 7> 

-8-«fl€ ^v1lo]M(EC)^ tHfi ?hM°li=£) ^ -§-^(1/1 

<62> (>g*H 2) 

<63> 1% Al-o]^ = 5.^A>ol= -g-^-gr A>-g-^j7 ( ^ -g^-gr 80°C<HH ^ 

3* *>al^- ^"71 ^*H1 13f Ig-QisM ^*m$L^. 

<64> (>gAlofl 3) 

<65> 5% Al-oli^S#A>ol = ofl^-g- -g-ofl ^ AV-g-Sj-Jl ^2: ^^^r 100°C<HH ^ 

<66> 4) 

<67> 10% Al-ol^SS#A>o]= o)]^ -g.ofl.g- A>-g-^fj7 ^ ^-g: 100°C<HH 

<68> (^*H 5) 

28-16 



1020010017299 %:% <Ua}: 2001/12/14 

<69> 0.1% Al-<^ldiHS.^-A>o]H. °fli=^8r -g-^ tfl^l 98% tllieM 1i .2.=. J£.*J £| ?ti °) 

M -g-<*]-g- ^^#5. sM*H 1% Efl E ^.o^l a £ ^ e) ^1 o] e ofl^ -g- 

on^. Af-g-^, £2: ^^-i; 80°C<^1^ 3^- ^l^*>^fe ^"71 ^AHl 14 

<70> (^A]C^1 6) 

<7i> 0.1% Al-oliSS.44°l^ ^HS-fr -g-^ tfl^l 98% ^Ee}-oi]^_2.e.^^7flol 
e .g-ofl^- oflEj-^-s. s]A^)-cr| 1% EflE^l^^s^el^lolE ofl^-g- -g- 

^>-g-^, #2: 100°C^H ^A]^ ^ ^^^>J7^ #7] ^A]^l 13). 

<72> (^A]^l 7) 

<73> Al-ol^HS#A>ol= oflE^ -g-ofl tflA]ofl ( A1(N0 3 ) 2 # ^7}*}^ 

0.1%^ ^^n]^- uj-ol^eflolE -g-ofl o. A }-g-*}- ^.g- ^^§>J7^ ^-71 -M^l^l 1 

<74> (^Al<^l 8) 

<75> Al-oli:^S^A>o]= °\}&^r -g-ofl cflAlofl, A l( N 0 3 ) 2 -i- ^7>^>^ aflS 

H> 1 f^%£] IH^Itt M-olMeflolM -g-ofl^ AV-g-tb 5}^- ^^]efi^ #7] ^A] 
a}] 24 ^<g*Ml ^Al§>^cf. 
<76> (^)AH] 9) 
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1020010017299 #^ ^7}: 2001/12/14 

<77> Al-ol^lSS^-A>olH. o\}^ -g-^ cH^ojl ( A1(N0 3 ) 2 « |7}5H ^12: 

<78> (41*H 10) 

<79> Al-ol^SS.#A>olH. <H1^* -g-^ cflAlofl , A1(N0 3 ) 2 # ^11^ 

£ 5 iH^lTEf M-^lMefl o]M -g-^ Aj-g-*! ^1^*>ji^ aj. 7 ) ^a] 

<80> (^Alofl 11) 

<8i> Al-<^l4i5LS.^-A>olH. <*H !*■■§- tfl^H, A1(N0 3 ) 2 # ^7>*H *fl2 

41 2^ ^*>7fl ^Al§>^Cf. 
<82> (-gAlofl 12) 

<83> 0.1 B 2 0 3 99.9 #^%^ 4m#4] -g-*flAl^ BH(0H) 2 -g-^* 

<84> (AjAj^ 13) 

<85> 10 B 2 0 3 -g-ihi- 95 ofl^r-i-ofl -g-*fl*l?J BH(0H) 2 -g-^j* 

<86> ( al J2. cfl 1) 

<87> LiCo0 2 ^/S^UM^c-^ 94/3/3^ * , 

2 8-18 
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Al-£.<U *}ff $&*\] 3H1 ?H^*V £So-}ji Hefl^sM elf- o]*> ^^]-g- 

<88> *fl^ ^# ^"^-i: Ar^-S ^ tKAr-purged) 

til xfloflA-l ^o] ^S^tf. olrtfl, o.^^ im LiPF 6 7]- 

*«B€ ^m^°lS(EC)^ tHlH ?KMo]eo] ^ -§-^(1/1 ^-^ti])^- 

<89> # 7 ] ^Alo)l 2 tfl^l Wli2^ 1<>1 wj-^^S ^yj-^ ^£ 

4 ^1, S^^el «9=^-i- °l-8-$ is] s oi ^o] ^ s. 

^ 7^(0.10 ^11 til in ^1 1^ ^l-*>7fl #5L7> ICS. ^ 

*V tiling l iLl} nfl o. 4-^^ £ ^ 91^. 

<90> olE^ ^-I- *H1-§1 ^ol-^.7l ^|^1-<^| , #« 0 >^i ^£ofl ^ .g. 

^ ^ ##(mid point) ^ ^JsH =1 ^sf* *>7l a 1 tfl^l 2*11 

<91> [3. 1] 



-8-^tmAh/g] 



IT 



ulJil^i i 



158 



146 



120 



159 



149 



130 
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<92> [S. 2] 



#31 [V] 



3.92 



3.84 



3.64 



1PT3T2 



3.92 



3.84 



3.73 



^-fr £ 2«fl q-^^^. ^>°1# ^ 4.3 tfl^) 2.75V a}°H*1 

0.1C~0.1C(13}), 0.2C~0.2C(33)), 0.5C<-K).5C(103 ) , 1C^1C(36^1)^ ^&o_g. 

^ 3-13^ 31*1 £ -^M] 2 i2f -B-A>*1 ^J2f7]- M-Ef^Cf. 
<95> e)# o^q-o. ^Tgofl =.4* *>ol^Al-olJE. , ^ 4^ 

^ £^-«-g- S^Rr S.^^\ <8^sl<H SM, 4^ ^M3, ^ 

^ ^R^l, ^1 -f^j-Tfl M-Bf^Cf. ^71 <#^-g- Tfl 



<94> 
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l] 

o l^^i 51^1 s*w* x$-*Rt a^^ei * 

2] 

^ sl-^^ ^>i4 o)^ s.^}^ ^1- <>1*} 3*1 -g- °o^. 
[ sj-flH] l] 
Li x Mni- y M'yA2 

[ Sj-^M 2] 
Li x Mni- y M' y 02- z A z 

[ S*-*M 3] 
Li x Mn 2 0 4 - z A z 
[ 4] 
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Li x Mn2- y M' y A4 
WW 5] 
Li x M 1 - y M' y A 2 

ww 6] 

Li xM0 2 - z A z 
WW 7] 
Li x Nii- y Coy02- z A z 

WW 8] 

Li x Nii-y- z Co y M' z A a 

WW 9] 

Li x Nii- y - z Mn y M' z A a 

(#7l ^<HH, 0.95 <x <1.1, 0 <y <0.5, 0 <z <0.5, 0 < 
a<2°)JL, M-B- Ni iEfe Coolji, M'-8r Al , Ni , Co, Cr, Fe, Mg, Sr, V, Sc, Y, 
La, Ce, Pr, Nd, Pm, Sm, Eu, Gd, Tb, Dy, Ho, Er, Tm, Yb, Lu, Ac, Th, Pa, U, 
Np, Pu, Am, Cm, Bk, Cf, Es, Fm, Md, No, 9? LrS. oj^-^^l ^6\]x\ *} 
uf o]#s>\ 3)^0] jl, M'-c- Al, Cr, Mn, Fe, Mg, Sr, V, Sc, Y, La, Ce, Pr, Nd, 
Pm, Sm, Eu, Gd, Tb, Dy, Ho, Er, Tm, Yb, Lu, Ac, Th, Pa, U, Np, Pu, Am, Cm, 
Bk, Cf, Es, Fm, Md, No, ^ LrS. ^o\]a\ ^ 0)^°] 

^, A^ 0, F, S ^ PS. 0)^0]^] ^o\)x\ ^eM£]^ €^°lT=r.) 
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3] 

A 1 *i°fl Sa°H, X^s] ^ Mg, Al, Co, K, Na, Ca, Si, Ti , 

Sn, V, Ge, Ga, B, As ^ ZrJsL o]=lo^ ^ofl^ #*»S\±r ^o] 

4] 

5] 

fe- Elf- 5)-^* *>M" 3L^Hr 3**1 « 0 >^. 

[ 1] 

Li x Mni- y M' y A2 
[ S?*H 2] 
Li x Mn 1 _ y M' y 02- z A z 

[ 3*-«HI 3] 
Li x Mn 2 04-zA z 
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[ 4] 
Li x Mn2- y M' y A4 

t 5] 

Li x Mi- y M' y A2 
[ 6] 
Li x M0 2 - z A z 
[ s**H 7] 

Li x Ni 1 - y Coy02-zA z 
[ S?-*H 8] 
Li x Nii-y- z CoyM' z A ff 

[ 5*«H 9] 
Li x Nii- y - z Mn y M' z A ff 

(^-71 AioflA^, 0.95 <x <1.1, 0 <y <0.5, 0 <z <0.5, 0 < 
a^2°]JL, M'^r Al, Ni, Co, Cr, Fe, Mg, Sr, V, Sc, Y, La, Ce, Pr, Nd, Pm, 
Sm, Eu, Gd, Tb, Dy, Ho, Er, Tm, Yb, Lu, Ac, Th, Pa, U, Np, Pu, Am, Cm, Bk, 
Cf, Es, Fm, Md, No, ^ LrS. ^1^-^^ ^d^^fe ^VM- ^°lJL, 

M'^r Al, Cr, Mn, Fe, Mg, Sr, V, Sc, Y, La, Ce, Pr, Nd, Pm, Sm, Eu, Gd, Tb, 
Dy, Ho, Er, Tm, Yb, Lu, Ac, Th, Pa, U, Np, Pu, Am, Cm, Bk, Cf, Es, Fm, Md, 
No, ^ LrS. o}^-<H^l AlB»5)i. s>i4 o]^£] Ar 0, F, S D ^ P 

£- °)^°]1± 5-^1^ ^^tt Ni S^r Co^lcf.) 
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6] 

*ll 4 *cH SZ^H, #71 ^ -fM -g-^ £^ ^ ^r-M<HH Mg, 
Al, Co, K, Na, Ca, Si, Ti , Sn, V, Ge, Ga, B, As ^ ZrS. <>1^-<H*1 ^o\}*\ # 
^12: 

[^t 1 * 7] 

*fl 4 %H1 ^"71 #^ -6-71 -g-ofl ^ ^-g-^^ *HSr 0.1 vfl 

*1 50%<>1 *f|2: «o V ^. 
[^T 1 * 8] 

*0 4 5a°1-H, ^71 £2: Cfl*l 200°C<^H 1 vfl^l 20*1 # 

^o> ^A^Hr ^ «v^. 
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2] 

160 



iSO 



140 
120 
100 



i£l 80 

io 

33 60 
40 

20 



!s:: -::i 

0.5C \V 



xc 



EC+DMC(1/1)+1M LiPF 6 
4.3V - 2.75C, lC=140mAh/g 



u I ill oil 1 



10 



20 



30 



AK>|- 



40 



50 



28-28 



